Fortification of two staple foods, maize meal and wheat flour (bread), is mandatory, and commercial infant products are widely available in South Africa. Using a 24-hr recall, we determined the contribution of these foods towards nutrient intakes at ages 6 (n = 715), 12 (n = 446), and 18 (n = 213) months in a cohort of children in a periurban community, North West province. On the day of recall, commercial infant products were consumed by 83% of children at 6 months, 46% at 12 months, and 15% at 18 months; fortified staples were consumed by 23%, 81%, and 96%, respectively. For consumers thereof, commercial infant products contributed 33% energy and 94% iron intakes at 6 months and 27% energy and 56% iron intakes at 12 months; nutrient densities of the complementary diet was higher than for nonconsumers for most micronutrients. For consumers of fortified staples, energy contribution thereof was 11% at 6 months versus 29% at 18 months; at 18 months, fortified staples contributed >30% of iron, zinc, vitamin A, thiamine, niacin, vitamin B6, and folate; at 12 months, nutrient densities of the complementary diet were higher for zinc, folate, and vitamin B6 but lower for calcium, iron, vitamin A, niacin, and vitamin C than nonconsumers. At ages 12 and 18 months,~75% of children had low calcium intakes. At 12 months, 51.4% of consumers versus 25.0% (P = 0.005) of nonconsumers of fortified staples had adequate intakes (>EAR) for all eight fortificant nutrients. However, despite fortification, nutrient gaps remain.
needs, particularly for these "problem nutrients," without including fortified foods in the complementary diet mainly derived from family foods typically consumed in low-income settings (Fahmida & Santika, 2016; Hlaing et al., 2016; Vossenaar & Solomons, 2012) . Enhanced and optimized consumption and accessibility of targeted fortified infant foods are among proposed strategies to improve dietary intake of infants and young children in poor communities (Bhutta et al., 2013; Dewey & Adu-Afarwuah, 2008; Dewey & Vitta, 2013) . However, the potential benefit for 6-to 24-month-old children from large-scale untargeted food fortification is considered low because the amount of fortified food that is typically consumed at this age is very low (Hoogendoorn, Luthringer, Parvanta, & Garret, 2016) , and the amounts of the fortificants are generally too low to meet the micronutrient requirements of 6-to 24-month-old children (Darnton-Hill, Neufeld, Vossenaar, Osendarp, & Martinez, 2017) .
Commercial infant products are widely used in both developed (Fotorek, Hibig, & Alexy, 2014; Hauta-alus et al., 2017; Maslin & Venter, 2017) and, to a lesser extent, developing countries (Abizari, Ali, Essah, Agyeiwaa, & Amaniampong, 2017; Feeley et al., 2016; Pries, Huffman, Adhikary, et al., 2016; Pries, Huffman, Mengkheang, et al., 2016) . With urbanisation, households have increased access to commercially processed foods (Global Panel on Agriculture and Food Systems for Nutrition, 2017). The cost of commercial infant products may prohibit its use by poor communities (Shisana et al., 2013) , and the consumption thereof often depends on affordability (Katepa-Bwalya et al., 2015) . In South Africa, commercial infant cereal is the most common complementary first food to be introduced, but it has been proposed that home-made porridge would be a more affordable option as it is a staple food for most families (Shisana et al., 2013) .
Porridge made with maize meal and, to a lesser extent, bread are frequently consumed by infants and young children in South Africa (Faber, Laubscher, & Berti, 2016; Ntila, Siwela, Kolanisi, Abdelgadir, & Ndhlala, 2017) , although it may differ across study populations . Mandatory fortification of both maize meal and wheat flour (used to make bread) was implemented in 2003 as part of the National Food Fortification Programme, with the aim to improve micronutrient intake of the South African population (Department of Health, South Africa, 2003) . Secondary data analyses of available food intake data showed that substituting unfortified maize meal and bread in the diet with the fortified equivalents improved micronutrient adequacy of the diets of 1-to 9-year-old children (Steyn, Nel, & Labadarios, 2008) . It has been suggested however that fortification of maize meal and wheat flour may have little influence on infant nutrition as they consume relatively small amounts of these staple foods (Faber, 2005) . No data are however available on the contribution of the South African National Food Fortification Programme to nutrient intake during the first 2 years of life.
From age 6 to 24 months, the complementary diet transitions progressively from semi-solid early infant foods to a variety of family foods.
During the complementary feeding period, the contribution from commercial infant foods and fortified staple foods to dietary intake will therefore depend on the age of the child. In this study, we determined energy and nutrient contribution of commercial infant products and fortified staple foods to total intake and nutrient density of the complementary diet at ages 6, 12, and 18 months in a cohort of children in a peri-urban community in the North West province, South Africa.
| METHODS

| Study design
Dietary data were collected as part of a randomised controlled trial (Tswaka study), which assessed the effect of small-quantity lipid-based nutrient supplements (SQ-LNS) on child growth. Infants were enrolled at age 6 months and were randomly allocated to one of the three intervention groups, of which two of the groups received SQ-LNS and the third group being a no-supplement control group. The duration of the intervention was 6 months, which was followed by a 6-month postintervention follow-up study during which the no-supplement control group became the delayed intervention group and received SQ-LNS from age 12 to 18 months. The two SQ-LNS products provided 100 kcal and 50% RNI for most nutrients, if taken as intended. 
| Study population and study participants
Recruitment of eligible study participants for the aforementioned randomised controlled trial (Tswaka study) was done at five health care centres and through door-to-door home visits in the peri-urban Jouberton area in the greater Matlosana Municipality in Klerksdorp in the North West province of South Africa. Infants were excluded if
Key messages
• Consumers of commercial infant products had significantly higher intakes and nutrient density of most micronutrients (including calcium, iron, and zinc) compared with nonconsumers at ages 6 and 12 months.
• Fortified staples were widely consumed from 12 months onwards, and consumers had higher intakes of zinc, vitamin B6, and folate, but nutrient density of the complementary diet was lower for several important nutrients, including calcium, iron, vitamin A, and vitamin C.
• Calcium intake was low for 75% of children at 12 and 18 months.
• Even with fortification, nutrient gaps remained.
• Strategies to improve nutrient content of the complementary diet should include targeted fortification of staple foods for infants and young children in combination with dietary diversification and use of fortified complementary foods.
they had never been breastfed, had severe congenital abnormalities, were severely anaemic (haemoglobin < 70 g L −1 ) or malnourished (weight-for-length z-score < −3 SD), had a chronic disease, known food allergies, or intolerances (i.e., to peanuts, soy, milk, or lactose), received special nutritional supplements, and had not been born as a singleton or if the caregiver planned to relocate out of the study area within 7 months following the baseline of the study. Eligible study participants (n = 750) were enrolled in the study at the age of 6 months.
Dietary data were collected by a single 24-hr recall at age 6 months (n = 715), age 12 months (n = 446), and age 18 months (n = 213). The decrease in number of participants with increasing age is due to a 31.5% dropout rate in the randomised controlled trial as well as a lower number of participants enrolled in the postintervention follow-up survey. In some instances, the 24-hr dietary recall was not done, as the respondent was not the full-time caregiver on the day of recall.
| Data collection
Trained fieldworkers interviewed the mother or caregiver (collectively referred to from here on forward as caregivers) in either English or the native language (Setswana) of the area. Sociodemographic information was collected using a questionnaire.
The fieldworkers were trained and provided with a manual outlining the procedures for administering a 24-hr recall. A standardised dietary kit containing examples of food, food containers, household utensils, and photographs was used to estimate and record the reported amount of food eaten. In addition, dish-up and measure, using dry oats, was used to estimate and record the amount eaten, particularly for cooked food. The amount for leftovers was recorded and was factored in the calculation of the estimated actual consumption. Infant cereal and formula milk were recorded per dry amount and liquid. Porridge made with maize meal was recorded as soft, crumbly or stiff. SQ-LNS were considered supplements and were not included; results therefore reflect the background diet.
| Processing and statistical analysis of data
For the 24-hr recall data, food intake reported in household measures was converted into weight using the South African Medical Research
Council Food Quantities Manual (Langenhoven, Conradie, Wolmarans, & Faber, 1991) . The amount of breast milk intake was assumed according to age: 775 ml for exclusively breastfed infants and 675 ml for partially breastfed infants at age 6 months, 615 ml at age 12 months, and 550 ml at age 18 months (World Health Organization, 1998) . In the instance where other milk feeds (formula milk feeds)
were consumed together with breast milk, the volume of the other milk feed was subtracted from these amounts for the different age groups to obtain an estimated amount of breast milk consumed. Intakes was used as the reference for nutrient intake (Institute of Medicine, 1998 Medicine, , 2000 Medicine, , 2001 Medicine, , 2005 Medicine, , 2011 showed that there were no statistically significant differences between the three study groups within an age group for energy, either for total intake (age 6 months, P = 0.507; age 12 months, P = 0.853;
and age 18 months, P = 0.788) or for the complementary diet (age 6 months, P = 0.333; age 12 months, P = 0.915; and age 18 months,
To determine the energy and nutrient contribution of commercial infant products (infant cereals, jarred products, baby juice, and formula milk) and fortified maize meal and bread to total intake, the food intake data were categorised into six food groups. These were (a) infant cereals, (b) jarred baby foods, (c) formula milk, (d) baby juice, (e) fortified maize meal, and (f) bread made with fortified wheat flour.
Energy and nutrient contribution of each of these six food groups were calculated and expressed as a percentage of total intakes for the consumers thereof, where consumers are defined as those children who consumed the specific food group on the day of recall. Furthermore, energy and nutrient intakes as well as nutrient densities of the complementary diet from the commercial infant products and the fortified staple foods of children who consumed these products were compared with those who did not.
IBM SPSS version 22 (IBM Company, Armonk, New York, USA) was used for statistical analyses of nutrient intake-to test for normality, to derive median and interquartile range (IQR) values, and to determine statistical differences between consumers and nonconsumers of commercial infant products and fortified staple foods. Continuous data (dietary data from 24-hr recall) were tested for normality by using Shapiro-Wilks test; the data were not normally distributed and are therefore reported as the median and IQR. The Mann-Whitney U test was used to determine the significance of differences between intake of consumers and nonconsumers of commercial infant products and fortified staple foods, respectively. For all analyses, the level of significance was set at P < 0.05. 
| Ethical considerations
| Total dietary intake
Breast milk intake was reported for 71% of infants at age 6 months, 56% at age 12 months, and 37% at age 18 months. Total energy and nutrient intake of infants for whom 24-hr recall data were available are presented in Table 1 . Median intakes of calcium, vitamin A, thiamine, riboflavin, niacin, vitamin B6, vitamin B12, and vitamin C were all above the respective AI values at age 6 months, and thus, a low probability of inadequate intake for these nutrients can be assumed.
Iron and zinc intakes were below the EAR for 61.5% and 46.6% of 6-month-old infants, respectively; 40.6% of children at age 12 months had intake of folate below the EAR; and~75% of children at ages 12 and 18 months had intakes of calcium below the EAR. The percentage of children at risk of inadequate intakes of all other nutrients was 25% of less.
3.3 | Commercial infant products 3.3.1 | Nutrient contribution towards total intake for consumers of commercial infant products
The contribution of commercial infant products towards total energy and nutrient intake is shown in Figure 1 . Data for age 18 months are not presented as only a small number of children (n = 33; 15%) consumed infant products on the day of recall. Commercial infant products were consumed on the day of recall by 83% (n = 591) of infants at age 6 months and by 46% (n = 205) of infants at age 12 months.
For consumers, the contribution of commercial infant products to total energy intake was 33% at age 6 months and 27% at age 12 months.
For consumers, the contribution of these products to total intake was >90% for iron; ≥70% for thiamine and niacin; and ≥50% for zinc, riboflavin, vitamin B6, folate, and vitamin C intakes at age 6 months and just more than 50% for iron and vitamin C at age 12 months ( Figure 1 ).
Infant cereals were consumed on the day of recall by 70%
(n = 502) of infants at age 6 months and 27% (n = 119) of infants at age 12 months. For consumers, the contribution of these products to total intake was >70% for iron and >50% for thiamine at age 6 months and~50% for iron at age 12 months ( Figure 1 ).
Jarred infant products were consumed on the day of recall by 28% (n = 197) of infants at age 6 months and 10% (n = 43) of infants at age 12 months. For consumers, these products contributed <20% of total intake for vitamin B6 and vitamin C at age 6 months and <10%
for most other micronutrients at both ages (Figure 1 ).
Formula milk was consumed on the day of recall by 43% (n = 309) infants at age 6 months and 28% (n = 123) of infants at age 12 months.
For consumers, the contribution of formula milk to total intake was approximately two thirds for zinc and vitamin B12, 44% for iron, and 50-60% for riboflavin and vitamin B6 at age 6 months and 40-50%
for calcium, zinc, vitamin A, riboflavin, vitamin B12, and vitamin C and 38% for iron at age 12 months (Figure 1 ).
The contribution of baby juice is not shown as it was consumed on the day of recall by only a small number of children at all ages (6 months, 3% [n = 25]; 12 months, 4% [n = 17]).
| Total nutrient intake for consumers versus nonconsumers of commercial infant products
Energy and nutrient intake for consumers and nonconsumers of commercial infant products at ages 6 and 12 months are reported in Table 2 . At age 6 months, consumers of commercial infant products had significantly higher intakes (P < 0.05) of energy, protein, carbohydrates, and all key micronutrients in comparison with nonconsumers (Table 2) . At age 12 months, consumers of commercial infant products had significantly higher intakes (P < 0.05) of iron, zinc, vitamin A, thiamine, riboflavin, and vitamin C compared with nonconsumers.
| Nutrient densities of the complementary diet for consumers versus nonconsumers of commercial infant products
Energy content and nutrient density of the complementary diet for consumers and nonconsumers of commercial infant products are reported in Table 3 . The difference in the number of consumers and nonconsumers given in Table 3 compared with Table 2 is because infants who consumed only breast milk or formula milk feeds were excluded and formula milk feeds were not considered part of the complementary diet. The nutrient density of the complementary diet for consumers of commercial infant products was significantly higher (P < 0.05) for protein (6 months only), calcium, iron, vitamin A, thiamine (12 months only), riboflavin, niacin, vitamin B12 (6 months only), and vitamin C compared with nonconsumers (Table 3) .
3.4 | Fortified maize meal and bread 3.4.1 | Nutrient contribution towards total intake for consumers of fortified maize meal and bread
The contribution of fortified maize meal and/or bread (combined and individually) towards total energy and nutrient intake for consumers is shown in Figure 2 . Fortified maize meal and bread were consumed by 23% (n = 167) of infants at age 6 months, 81% (n = 362) of children at age 12 months, and 95% (n = 203) of children at age 18 months on the day of recall. For these products, only the contribution of the fortified micronutrients (vitamin A, thiamine, riboflavin, niacin, pyridoxine, folic acid, iron, and zinc) is reported together with energy and Total intake includes breast milk, formula milk feeds and other milk feeds, and complementary foods (but excludes SQ-LNS). The amount of breast milk intake was assumed according to age; 775 mL for exclusively breastfed infants and 675 mL for partially breastfed infants at age 6 months, 615mL at age 12 months and 550 mL at age 18 months (WHO, 1998) . In the instance where other milk feeds (formula milk feeds) were consumed together with breast milk, the volume of the other milk feed was subtracted from these amounts for the different age groups to obtain an estimated amount of breast milk consumed. SQ-LNS was excluded from the dietary analysis. , 1998; 2000; 2001; 2005; 2011) .
d AI of the US DRI published by the Institute of Medicine (Institute of Medicine, 1998; 2000; 2001; 2005; 2011) .
e Not determined -insufficient evidence/data to set reference values.
macronutrients (Figure 2 ). For consumers, contribution of fortified staple foods to total energy intake was 11% at age 6 months and 29% at age 18 months. For consumers, the contribution of fortified staples foods to total intake was~20% for carbohydrate, zinc, and niacin; 25% for iron and thiamine; and~33% for vitamin B6 and folate intake at age 6 months;~33% for carbohydrate, iron, and zinc and ≥50% for thiamine, vitamin B6, and folate at age 12 months; and >40% for iron and zinc, >50% for thiamine and vitamin B6, and >70% for folate at age 18 months (Figure 2 ).
Fortified maize meal porridge was consumed by 23% (n = 164) of infants at age 6 months, 78% (n = 344) of children at age 12 months, and 92% (n = 197) of children at age 18 months on the day of recall.
For consumers, the contribution of maize meal porridge to total intake was 11% for energy and <33% for all fortified micronutrients at age 6 months; 20% for energy and ≥33% for iron, zinc, thiamine, vitamin B6, and folate at age 12 months; and 28% for energy, 40% for iron and zinc, and >50% for thiamine and folate at age 18 months (Figure 2 ).
Fortified bread was consumed by 11% (n = 49) of children at age 12 months and 17% (n = 37) of children at age 18 months on the day of recall. These data are not shown for age 6 months as there were too few consumers thereof (n = 5; 1%). For consumers, at both 12 and 18 months of age, bread contributed <25% towards total intake of the fortified micronutrients, except for vitamin B6 (>40%; Figure 2 ).
| Total nutrient intake for consumers versus nonconsumers of fortified maize meal and bread
Total energy and nutrient intake for consumers and nonconsumers of fortified maize meal and bread are reported in Table 4 . The number of nonconsumers at age 18 months on the day of recall was low (n = 10; 5%), and comparison between consumers and nonconsumers for this age group was therefore not done. At both 6 and 12 months of age, consumers had significantly (P < 0.05) higher intakes for energy, protein, carbohydrates, zinc, thiamine (12 months only), niacin (12 months only), vitamin B6, and folate but lower intakes for vitamin A (6 months only), and vitamin C compared with nonconsumers. At age 12 months, significantly more consumers than nonconsumers of fortified maize meal and bread had adequate intakes (>EAR) for all eight fortificant nutrients (51.4% vs. 25.0%; P = 0.005).
| Nutrient densities of the complementary diet for consumers versus nonconsumers of fortified maize meal and bread
Energy content and nutrient density of the complementary diet for consumers and nonconsumers are reported in Table 5 . Energy intake and nutrient densities of zinc and folate for consumers at 6 months and energy intake and nutrient densities of zinc, folate, and vitamin B6 for consumers at 12 months were significantly higher (P < 0.05) compared with nonconsumers. Nutrient densities of calcium, iron, vitamin A, riboflavin (6 months only), niacin, and vitamin C were significantly higher (P < 0.05) for nonconsumers at ages 6 and 12 months compared with consumers.
| DISCUSSION
At age 6 months, infants consumed a predominantly commercial infant product-based diet, and consumers of these foods had significantly higher intakes of energy and all key micronutrients compared with FIGURE 1 Percentage contribution of commercial infant products (combined and individually) towards total energy and nutrient intake of consumers at ages 6 and 12 months nonconsumers. Fewer children consumed commercial infant products at age 12 months; however, commercial infant products contributed significantly to nutrient intake of consumers' diets. Fortified staples, mostly maize meal, were widely consumed at ages 12 and 18 months, and consumers had significantly higher intakes of zinc, thiamine, niacin, vitamin B6, and folate and significantly lower intake of vitamin C compared with nonconsumers at age 12 months. At age 12 months, significantly more consumers than nonconsumers of fortified maize meal and bread had adequate intakes (>EAR) for all eight fortificant nutrients.
Commercial infant cereal was consumed by 70% of infants at age 6 months on the day of recall in the present study. This is slightly lower than the >80% that was reported for 6-month-old infants in a study in the Western Cape province (Budree et al., 2017) . Fewer children (27%) consumed infant cereal at age 12 months, which is within the range of 20-50% that was reported for infants between 6 and 12 months of age in studies in KwaZulu-Natal, Limpopo, and Gauteng provinces (Faber et al., 2016; Ntila et al., 2017) .
For consumers, commercial infant products (of which commercial infant cereal followed by formula milk were the products most consumed) were the largest contributors of most nutrients. The significantly higher micronutrient intakes for consumers of commercial infant products compared with nonconsumers at ages 6 and 12 months are congruent with findings for 6-to 12-month-old infants in South Africa (Faber, 2005 ) and 9-month-old infants in Indonesia (Aly et al., 2017) . Despite the high number of infants who consumed infant cereal at age 6 months, 61.5% had an iron intake below the EAR, highlighting the challenge of meeting iron requirements in this age group. In an Indonesian study, consumption of fortified infant foods was inversely associated with dietary diversity, which limits the infants' exposure to a variety of foods of differing textures and flavours (Aly et al., 2017) . Commercial infant foods may have Total intake includes breast milk, formula milk and other feeds, and complementary foods (but excludes SQ-LNS). Consumer of commercial infant products indicates that the child consumed these products on the day of recall; nonconsumer indicates that the child has not consumed any of these products on the day of recall; infant products include formula milk feeds, formula milk stirred into food, commercial infant cereal, jarred baby foods, and infant juice.
b P < 0.05 indicates significant differences and is formatted in bold type; consumers and nonconsumers of commercial infant products were compared using the Mann-Whitney U test for median values and the chi-square test/Fischer exact test for percentages.
FIGURE 2 Percentage contribution of fortified bread and maize meal (combined and individually) to total intake of consumers at ages 6 (not for bread), 12, and 18 months Consumer of commercial infant products indicates that the child consumed these products as part of the complementary diet on the day of recall; nonconsumer indicates that the child has not consumed any of these products as part of the complementary diet on the day of recall; the complementary diet is defined as all foods and drinks except breast milk, formula milk feeds, and SQ-LNS; infant products as part of the complementary diet include formula milk stirred into food, commercial infant cereal, jarred baby foods, and infant juice. Sample sizes for consumers and nonconsumers differ from Table 2 because infants who received breast milk and/or formula milk feeds only were excluded, and formula milk feeds were excluded when defining a consumer.
b P < 0.05 indicates significant differences between consumers and nonconsumers of commercial infant products (Mann-Whitney U test) and is formatted in bold type.
practical advantages in terms of convenience and hygiene, yet there are concerns with regard to sugar and salt content in some of these products (Dunford, Louie, Byrne, Walker, & Flood, 2015; Maslin & Venter, 2017) . Commercial infant snack foods such as biscuits were not consumed in our study population. We need a better understanding on why commercial infant products are so widely consumed in poor communities, considering the cost of these products.
Although not widely consumed at age 6 months, maize meal porridge was consumed by most children at ages 12 and 18 months. For 6-and 12-month-old infants, the iron content of the complementary diet for consumers of fortified maize meal and bread was lower than nonconsumers. A large proportion of nonconsumers of fortified maize meal and bread are consumers of commercial infant cereals that contain higher levels of iron per 100 g than the fortified maize meal and bread. At age 6 months, 86% of nonconsumers versus 42% of consumers of fortified maize and bread ate infant cereal (P < 0.001), and at age 12 months, 54% of nonconsumers versus 20% of consumers of fortified maize and bread ate infant cereal (P < 0.001). Although we estimated the amount for breast milk intake, it is unlikely that this contributed to differences observed, as the proportions of breastfeeding infants for consumers and nonconsumers of fortified maize meal and bread did not differ significantly (age 6 months: 74%
vs. 71%, P = 0.475; age 12 months: 55% vs. 61%, P = 0.317). The nutrient densities of calcium, vitamin A, riboflavin (6 months only), niacin, and vitamin C were also significantly lower (P < 0.05) for consumers of fortified maize and bread at ages 6 and 12 months compared with nonconsumers. The lower nutrient densities of these nutrients for consumers of fortified maize meal and bread compared Total intake includes breast milk, formula milk and other feeds, and complementary foods (but excludes SQ-LNS). Consumer of fortified maize meal and bread indicates that the child consumed these products on the day of recall; nonconsumer indicates that the child has not consumed any of these products on the day of recall. At age 6 months, 74% of consumers and 71% of nonconsumers were breastfed (P = 0.475), and at age 12 months, 55% of consumers and 61% of nonconsumers were breastfed (P = 0.317).
b P < 0.05 indicates significant differences and is formatted in bold type; consumers and nonconsumers of fortified maize meal and bread were compared using the Mann-Whitney U test for median values and the chi-square test/Fischer exact test for percentages. targeted product, fortified at higher levels to meet the requirements of young children (6 to 23 months) should be investigated. Vossenaar and Solomons (2012) suggested that the complementary diet will probably not meet recommended intakes of the "problem nutrients," such as iron, without the consumption of fortified foods. Similar findings were observed in a study in 12-to 23-month-old children in Indonesia, which showed that inclusion of fortified foods in the complementary diet will contribute to nutrient adequacy of the diet, whereas exclusion of fortified foods was associated with more nutrients being inadequate (Fahmida & Santika, 2016) .
Fortified maize meal provided 50.7% of the requirements for iron for 6-to 12-month-old infants in Kenya (Leyvraz et al., 2018) .
Bioavailability of micronutrient nutrients, such as iron, from fortified foods should however be considered, whether it is commercial infant cereal or fortified staple foods. Depending on the fortificant used, bioavailability may be low, and therefore, the absorption by and effect thereof in the body are limited (Glinz et al., 2017; Kruger, 2016; Quintaes, Barbera, & Cilla, 2017) .
The strength of the study is that dietary intake was assessed for a cohort of children at ages 6, 12, and 18 months. Limitations include a large dropout rate and nonrandom selection due to exclusion criteria, which limit generalisability. The children participated in a randomised controlled trial, which may be viewed as a limitation. Dietary intake Consumer of fortified maize meal and bread indicates that the child consumed these products as part of the complementary diet on the day of recall; nonconsumer indicates that the child has not consumed any of these products as part of the complementary diet on the day of recall; the complementary diet is defined as all foods and drinks except breast milk, formula milk feeds, and SQ-LNS. The number of nonconsumers at age 6 months differs from Table 4 , because of the exclusion of infants who received only breast milk and/or formula milk feeds.
b P < 0.05 indicates significant differences (Mann-Whitney U test) and is formatted in bold type.
at age 6 months was assessed at enrolment, before any SQ-LNS was received. For ages 12 and 18 months, we treated the SQ-LNS as a supplement and did not include it in the dietary analysis. There were no statistically significant differences between the three study groups within an age group for energy, either for total intake or for the complementary diet, and it is therefore unlikely that the SQ-LNS affected usual intake. Dietary intake data do present with some limitations, and it is widely acknowledged that the use of a single 24-hr recall limits the ability to determine adequacy of the total diet in terms of energy and nutrient intake due to large day-to-day within-person variation (Murphy, Guenther, & Kretsch, 2006) . A recent paper by Padilha et al. (2017) suggests that for most micronutrients (including iron, zinc, and calcium), a single 24-hr dietary recall record has sufficient correlation with usual intakes of energy and nutrients in children younger than 23 months. Day-to-day variation is probably also lower for populations with low dietary variety. Furthermore, it is acknowledged that quantifying breast milk volumes and composition is challenging and that volumes used remain estimations.
In conclusion, dietary trends observed in this study population showed large numbers of infants consuming commercial infant products at 6 months and lower numbers at 18 months with an opposite trend for fortified maize meal consumption. Most children at ages 12 and 18 months consumed fortified maize meal and bread (although to a lesser extent), which contributed to micronutrient intake, but neither are fortified with calcium. At ages 12 and 18 months,~75% of children had low calcium intake. Although consumption of fortified staples contributed to micronutrient adequacy of the diet, nutrient gaps remain.
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